interval after the animal had been fed and exercised. The animal lay quietly on its side and the saliva secreted through the fistula in each five minutes was collected on a pledget of cotton-wool; this was weighed before and after, and the difference gave the amount of saliva. After the normal rate of flow had been ascertained several times, atropine was injected hypodermically in the flank, and after its effects had been noted, pilocarpine was injected in the same way and the measurements were continued for forty to sixty minutes or longer; the interval between the injection of atropine and pilocarpine was the same throughout a series, but differed in the different series.
My records extend over four dogs, which have been carefully examined, and I find that in each of these 0 5 mg. atropine sufficed to neutralise the effects of 5 mg. pilocarpine, so that it may be taken that the ratio of atropine to pilocarpine is constant in a series of different individuals., The next question was whether this ratio is maintained when in the same animal the actual amounts of the alkaloids vary. If x neutralises y, will nx neutralise ny ? This was answered by a series of experiments, which is shown in the following Here the antagonism is fairly equal throughout, although the actual amount of the alkaloids is increased twenty times, because the alkaloids are present in the same ratio throughout-namely, one of atropine to ten of pilocarpine. In another set of experiments the antagonistic action of atropine and pilocarpine was the same whether atropine was given in 01 mg. or in 5 mg., provided the pilocarpine changed simultaneously from 1 mg. to 50 mg. In other words, the antagonism of the alkaloids remains unchanged, provided the relative quantity administeredis the same, however much the actual amounts may alter. If x neutralises y, then nx neutralises ny.
This sounds strangely like the law of multiple proportion of chemistry, and results similar to those I have obtained for atropine and pilocarpine have, as a matter of fact, been used to show that toxins and antitoxins form a chemical union and thus neutralise each other. Now there can be no question that the antagonism of the two alkaloids is not due to the formation of an inert chemical compound between them. The confusion arises from the use of the word " neutralise," which must mean absolute neutrality if the chemical law is to hold. This absolute neutrality we cannot gauge in regard to either drugs or toxins. In titrating an acid with a base, if we find that x acid neutralises y base exactly, we know that nx acid will neutralise ny base because we have a very definite endpoint. If, however, we take an approximate endpoint, for example if the true endpoint is x, but we measure off x + a, in which a is a trifling error, then when we come to add ni (x + a) to ny, we may find the result far from neutral, because na is a considerable amount, and na has the same effect as if neither nx nor ny were present. In my experiments no such definite endpoint was attainable, but the difference from the law of multiples of chemistry is shown by a series of observations. 
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Here let us assume for the moment that in experiments 1 and 2 the antagonism is complete, and that the pilocarpine and atropine neutralise each other in the same way as an acid and an alkali; there was therefore an excess of 1 mg. of pilocarpine in experiment 3 and of 10 mg. in experiment 4. Yet the secretion in experiment 3 is not comparable to that observed from 1 mg. of pilocarpine given alone, and that in experiment 4 (from 10 uncombined milligrammes) is even less than that in experiment 3. In other words, the excess of pilocarpine which is present in experiment 4 does not induce the effects which it would do if given entirely alone, because its activity is modified by the presence and activity of the atropine. The atropine thus continues to exert an influence on further quantities of pilocarpine even though there is enough pilocarpine already to neutralise its action. In other words, the antagonism is an example of mass action and not of the chemical law of multiples.
As regards toxins and antitoxins, the evidence is conflicting; in some cases there seems to be reason to accept an actual chemical combination, in others this is far from proved, and some facts speak in the contrary sense. The view that toxins form a chemical combination with antitoxin is not based exclusively upon observations of this kind, and I would not be considered to be in opposition to this very widely held opinion. But one of the arguments on which it has been based appears to need further confirmation.
